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A N N E  C U T L E R  a n d  C H R I S T O P H E R  J .  D A R W IN
U niversity o f  Sussex, B righ ton  BN 1 9QG, E ng land
In  an  earlier  s tu d y ,  it  w as show n  th a t  Listeners can  use  p rosod ic  cues t h a t  p re d ic t  w here  s e n ­
tence  s t r e s s  will fall; p h o n em e-m o n ito r in g  R T s a re  f a s te r  w hen  th e  p reced in g  p ro so d y  in d ica te s  
t h a t  th e  w ord  b ea r in g  th e  t a r g e t  will be s t re s se d .  T w o e x p e r im e n ts  w hich  fu r th e r  in v e s t ig a te  
th is  e ffec t a re  described . In  th e  firs t,  i t  is sh o w n  th a t  th e  d u ra t io n  of th e  c losure  p reced in g  the  
re lease  of th e  t a r g e t  s to p  c o n s o n a n t  b u r s t  does  n o t  a ffec t  th e  RT a d v a n ta g e  for s t r e s s e d  w ords. 
In  the  second, it  is show n  t h a t  fu n d a m e n ta l  f requency  v a r ia t io n  is n o t  a n ecessa ry  c o m p o n e n t  
of th e  p rosod ic  v a r ia t io n  t h a t  p ro d u ces  th e  p re d ic te d -s t re s s  effect. I t  is a rg u e d  th a t  se n te n c e  
p ro ce ss in g  invo lves  a very  flexible use  of p rosod ic  in fo rm ation .
Speakers rarely assign equal weight to each word 
of  a sentence. A lm ost invariably, one word, or a very 
few words, will be spoken with higher stress than  the 
others. These emphasized words are singled out for 
reasons connected with the meaning of  the sen tence1; 
thus prim ary  stress may be placed so as to focus on 
the semantically most central portions o f  a sentence, 
to highlight the contras t  between two parts o f  a sen­
tence, or to de-stress a word that has been m entioned 
earlier. A shift in sentence stress location can result 
in a change in the sentence’s meaning (com pare “ Lou 
called Terry an academic and then she abused h im ” 
with highest stress on the final verb or on the p ro ­
nouns); therefore  it is im portan t  for a listener to 
identify the location o f  sentence stress in order to 
unders tand  the speaker’s message.
An earlier study (Cutler, 1976) on the processing 
of  sentence stress indicated that listeners m ake co n ­
siderable use o f  prosodic in fo rm ation  which serves 
to predict  where sentence stress will fall. This study 
used the phonem e-m onito r ing  task, in which the su b ­
jects listen to a sentence and press a bu tton  as soon as 
they hear a word beginning with a specified consonant; 
reaction time (RT) in this task is known to be faster 
to target consonants in words that bear sentence stress 
than to targets in words that do not (Cutler & Foss, 
1977; Shields, M cH ugh , & M artin , 1974). W hen 
acoustically identical target-bearing words occurred 
in contexts that were identical in all respects except 
in prosody, one having been originally read with high 
stress at the point at which the target occurred, and 
the other with low, the targets in “ high-stress”  co n ­
texts elicited faster RTs than the targets in “ low-stress”
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contexts. There were no acoustic differences between 
the target words themselves which could account for 
this result; the only difference between the contexts 
lay in the prosody. It was concluded, therefore, that 
the prosodic context had contained cues predicting 
that sentence stress would occur at the location o f  the 
target in the “ high-stress”  case, and elsewhere in the 
“ low-stress” case, and that listeners had been making 
use of these cues in o rd e r— it was a rg u ed — to direct 
their a tten tion  to the words that were most highly 
stressed.
Since sentence stress location intimately reflects 
the semantic s tructure o f  the sentence, with the most 
highly stressed words being in general the semantically 
most central part of the utterance, direction of attention 
towards words bearing sentence stress could usefully 
facilitate the com prehension  o f  sentence meaning. 
Indeed, Cutler and Fodor  (1979) reported  an experi­
ment in which an analogous effect on phonem e- 
monitoring RTs was obtained by holding prosody con­
stant and varying the location o f  sentence focus and 
argued, on this basis, that the use o f  predictive cues 
to high stress is best unders tood  as the use of cues to 
focused or semantically highlighted in fo rm ation  in 
the sentence.
The present paper describes two further experiments 
using the splicing paradigm developed by Cutler (1976). 
These experiments address the question o f  the nature  
o f  the prosodic in fo rm ation  which enables listeners 
to direct a tten tion  towards upcoming highly stressed 
words.
EXPERIMENT 1 
EFFECTS OF STOP CLOSURE DURATION
In the Cutler (1976) study, the original target-bearing 
words, each spoken once with high and  once with low
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stress, had been spliced out o f  their sentence contexts 
and replaced by identical copies o f  the same word 
taken from  ano the r  reading o f  the same m atrix  sen­
tence in which neither particularly high nor pa r t icu ­
larly low stress had been assigned to the target word. 
The tapes were spliced by hand , and the word-initial 
splices were m ade as close as possible to the release 
o f  the stop consonan t burst (all target words began 
with / b / ,  / d / ,  or / k / ) ,  because the bursts were rela­
tively easy to locate.
This procedure, however, meant that the closure 
before the burst in the spliced sentences and  in the 
original sentences was of the same duration (or roughly 
the same, because hand  splicing is bound  to have 
introduced some imprecision). In 18 of  the 20 spliced 
sentences, as it turned out, the stop closure d u ra ­
tion was longer in the “ high-stress”  version than  in 
the “ low-stress”  version, reflecting the fact that in 
the original recordings stop consonants  preceding 
stressed vowels had longer closures than stops p re ­
ceding unstressed vowels. The largest “ h igh” minus 
“ low ”  closure dura tion  advantage was 57 msec and 
the mean advantage was 31 msec.
This difference in closure dura tion  raises the pos­
sibility that the effective com ponent o f  the preceding 
prosody which led to the RT difference found  in the 
Cutler (1976) study might have been the 10th of  a 
second or so immediately preceding the target sound .2 
The additional closure dura tion  in the “ high-stress”  
case could, for instance, have served as a more effective 
acoustic cue to the identity o f  the consonan t.  A lte r­
natively, it might simply have provided a little extra 
processing time, so that,  by the time the target word 
was uttered, processing of  the preceding word and  of 
the implosive transitions into the stop closure had 
proceeded further and  processing o f  the target word 
could begin earlier. (Exactly this processing time argu­
ment is used by Mehler, Segui, and  Carey, 1978, 
and Newm an and  Dell, 1978, to account for the RT
advantage o f  target words preceded by polysyllabic 
as opposed to monosyllabic words.)
Accordingly, Experiment 1 was carried out to test 
the effects o f  stop closure dura tion  on the RT ad v a n ­
tage of “ stressed” over “ unstressed” words in phoneme 
monitoring. The duration of the stop closure was varied 
by m anipula ting  the position at which the word- 
initial splices were m ade during replacement o f  the 
original high- and  low-stress target words by the 
acoustically identical neutral-stress versions of the same 
words. Targets  spliced at the onset o f  the b u rs t— 
in which the spliced sentences preserved the closure 
dura tions  o f  the original recordings— were com pared  
with targets spliced at the onset o f  the closure. Those 
spliced at the burst thus tended to have longer closures 
before “ high-stress”  words, while those spliced at 
closure had identical closure dura tions  in the “ high-” 
and “ low-stress”  conditions; if stop closure dura tion  
was responsible for the original finding, then there
should be no RT advantage  for “ high-stress”  targets 
in the sentences spliced at s top closure.
Method
Materials. The 20 experimental sentences listed in Appendix 1 
are essentially the same sentences used by Cutler (1976), with a 
few minor wording changes and the replacement of  one sentence 
to bring them in line with British English usage.
Each sentence was recorded in three versions: once with high 
stress falling on the word bearing the target sound, once with 
reduced stress on that word, and once in a neutral version with 
no contrastive or emphatic stresses. (In order to make the prosodic 
contours sound natural,  the three versions had different endings; 
however, the point at which the versions diverged was at least two 
and an average of five syllables beyond the occurrence of the target.) 
The recording was made by a male speaker o f  British English in 
a sound-attenuated cubicle. The speaker knew the purpose of the 
experiment and read the sentences at a fast-normal speed in such 
a way as to make the position of the sentence stress clearly apparent.
All three versions of each sentence were low-pass filtered at 
3.5 kHz and digitized at 8 kHz to 10 bits. The spliced sentences 
to be used in the experiment were prepared with the aid of a wave­
form editing program, written by the second author,  which allowed 
splicing to within one sample. The target word was spliced out of 
each version of  each sentence in two ways: once with the initial 
splice made at the release of  the stop burst and once with the 
initial splice made at the onset of  the stop closure; the second 
splice was made in each case at the end of  the target word. Four 
versions of  each experimental sentence were then created: (1) the 
high-stress matrix sentence from which the target word starting 
from the burst release had been spliced out and replaced with the 
neutral-stress target word spliced at the burst release; (2) the same 
high-stress matrix sentence with the target word starting from the 
closure onset spliced out and replaced with the neutral-stress target 
word spliced at the closure onset; and (3) and (4) the two corre­
sponding low-stress versions. In the burst-splice condition, 16 of 
the 20 experimental sentences had longer closures in the “ high- 
stress” than in the “ low-stress” version, with the largest “ high” 
minus “ low” advantage being 69 msec and the mean advantage 
26 msec. Figure 1 illustrates the two alternative w'ord-initial splicing 
positions.
The digital files of  the spliced sentences were then modified so 
that, on playback, a click would appear on a second channel 
coincident with the release of the word-initial stop on the speech 
channel. This click, inaudible to the subjects, was used to start 
the reaction timers, ensuring that timing started precisely at stop- 
release.
Four experimental tapes were constructed, each containing one 
version of each of the 20 experimental items plus 23 filler sentences
Figure 1. Digital waveform display of the closure portion of 
[d 1 in “ d o o r” (sentence 16, Appendix 1). (a) Point at which closure 
splice was made; (b) point at which burst splice was made.
(listed in Appendix 1); 10 of the filler sentences did not have a 
word beginning with the specified target, and in the other 13 the 
target occurred early or late in the sentence, and often on poly­
syllabic words or parts of speech other than nouns, in order to 
distract attention from the regularity of the experimental sentences, 
in which the target words were all monosyllabic nouns occurring 
near the middle of the sentence. The filler sentences had undergone 
the same analog-to-digital and digital-to-analog conversion as the 
experimental sentences, but had not been spliced. The two indepen­
dent variables, predicted-stress level and splicing position, were 
counterbalanced across tapes. Thus,  predicted-stress level and 
splicing position were within-group comparisons; the only between- 
group comparison was the tape-condition variable.
Subjects. The subjects were 50 members of  the University of 
Sussex community.  Each was paid 70p for participation in the 
15-min experiment. The data  from 2 subjects were lost because of 
equipment failure; 8 other subjects were excluded from the experi­
ment, 6 of them because they missed four or more targets in the 
experimental sentences, 1 for failing to score significantly above 
chance on the comprehension test, and 1 because he revealed an 
extensive knowledge of  the Cutler (1976) study and its relation to 
the present experiment. The remaining 40 subjects comprised four 
groups of 10, and each group heard a different one of the four tapes.
Procedure. The subjects were tested in groups of  up to four at 
a time. Each subject was seated in a separate cubicle with a single 
response button and heard the sentences binaurally over Telephonies 
TDH-39 headphones.  The subjects were told that they should pay 
attention to the sentences because they would be required to pass a 
test at the end of the experiment; in addition, they were asked to 
press the button whenever they heard a word in a sentence beginning 
with the target sound specified for that sentence. The targets— 
/ b / ,  / d / ,  and / k / —varied across sentences, and the particular 
target was given immediately before each sentence. The click that 
occurred on the second channel of  the tape recording coincident 
with the release of each target sound started the clock of a PDP-12 
computer.  The computer recorded the time for each subject to 
respond.
After the sentences had been presented, the subjects were given 
a written recognition test. They were required to judge whether or 
not they had heard each of  20 sentences in the experiment. Ten of 
the sentences had, in fact, occurred in the experiment, while the 
other 10 were similar in lexical content to sentences which had 
occurred. The recognition test sentences are listed in Appendix 2.
Results and Discussion
The overall m ean recognition test score was 80% 
for the 40 subjects whose RTs were analyzed. Sixty 
percent o f  the errors were false acceptances and  40%  
were false rejections, indicating that the subjects had 
retained m uch o f  the conten t o f  the sentences they 
had heard . M ean RTs across subjects and across sen­
tences were calculated for each condition, excluding 
two responses that were shorter  than  150 msec and 
seven that were longer than  1,500 msec. Seven and  a 
quarte r  percent o f  the da ta  was lost a ltogether, as an 
additional 14 responses were lost due to equipm ent 
failure and  subjects missed targets on 35 occasions. 
No one subject was responsible for more than  3 (of
20 ) missed or rejected responses, and  no one item 
elicited m ore than  6 (of 40) missed or rejected 
responses. The sentence means are shown in Table 1.
Tw o separate  analyses o f  variance were perform ed 
on the average scores, one with subjects and  one with 
sentences as random factor, so that the min F statistic 
could be calculated. The main effect of predicted stress
Table 1
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RT to Phoneme Target (in Milliseconds)
Predicted Predicted
High Stress Low Stress
Spliced at Closure 439 491
Spliced at Burst 412 464
level was significant [min F (1,52) = 6.00, p <  .025]. 
Neither the main effect o f  splicing position nor the 
interaction of  splicing position with predicted stress 
level reached significance on either analysis. In the 
analysis by subjects, the additional variable o f  tape 
condition was not itself statistically significant but did 
interact significantly with two other com parisons, 
namely with the splicing position comparison [F(3,36) 
= 8.12, p <  .001] and  with the Splicing Position  by 
Predicted-Stress Level interaction [F(3,36) =  3.49, 
p <  .05]. The form er effect was due to closure splices 
producing longer RTs than burst splices for two tapes, 
shorter RTs for the other tape, and  no difference for 
the fourth. The three-way interaction resulted from the 
failure of one o f  the four tapes to show a significant 
predicted-stress effect in the burst splice condition , 
although the other three tapes showed the stress effect 
in that condition  and all four tapes showed the stress 
effect in the closure-splice condition. No systematic 
differences between the tapes could be discovered to 
account for these interactions in the analysis by su b ­
jects. Note, however, that the probability  o f  Type 1 
error is much higher with F, alone than with the min F' 
statistic that we could calculate for the main effects 
and the interactions between them (Clark, 1973; Forster 
& Dickinson, 1976).
As the predicted-stress effect found by Cutler (1976) 
replicated equally well in both the burst-splice and the 
closure-splice conditions, it is concluded that the effects 
of stop closure duration are not crucial to the perceived 
salience of  the target. Thus, the RT difference in the 
original study could not have been an artifac t o f  the 
particular splicing method chosen, but must be a func­
tion o f  the prosodic con tour  applied to the part  o f  
the sentence preceding the target. The next study 
a ttem pted  to determ ine which dimension o f  prosodic 
variation was responsible for the predicted-stress effect.
EXPERIMENT 2 
EFFECTS OF FUNDAM ENTAL  
FREQUENCY VARIATION
The sequence of  words preceding the target-bearing 
word in each sentence in these experiments can vary 
across the two stress conditions on at least three prosodic 
dimensions: fundam enta l  frequency, du ra t ion ,  and  
amplitude. We have not, so far, posed the question 
of  which o f  these sources o f  prosodic in fo rm ation  is 
necessary or sufficient to enable the prosodic con tou r  
to act as an efficient predictor o f  sentence stress lo-
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cation. E xperim ent 2 exam ined this question  by the 
simple expedient o f  assessing the predictive effect o f  
preceding prosody when one source of prosodic varia­
tion has been eliminated. The prosodic dimension cho­
sen was fundam enta l  frequency (f0). This choice was 
made partly by default, since elimination of f0 variation 
is m uch easier than  elimination o f  either dura t iona l  
or am plitude  variation: U nifo rm  timing requires a 
prior decision as to which units o f  speech should  be 
m ade un iform  in length (phonemes? syllables? inter- 
stress intervals?), and the in fo rm ation  on which to 
base such a decision is not, to our knowledge, available. 
U n ifo rm  am plitude could be achieved by the use of 
infinitely peak-clipped speech but presents the p ro b ­
lem that d ifferent phonem es have different intrinsic 
am plitudes, so that if they were assigned objectively 
equal am plitude they would differ considerably  in 
subjective (perceived) am plitude. M onoton iz ing  the 
f0 contour to eliminate variation along this dimension 
is, in contrast ,  a simple m atter.  However, there were 
also grounds for believing that elimination of  f0 in­
fo rm ation  would indeed disrupt the stress-predictive 
effect of the prosodic con tour .  Lea (Note 1) has 
claimed that f0 variation is the most useful cue for 
the au tom atic  location o f  sentence stress; thus it 
appeared that if any prosodic dimension were to prove 
a necessary com ponen t o f  the prosodic prediction of 
sentence stress, it would be f0 .
Method
Materials. The recording was the same as that used in Experi­
ment 1. All versions of each sentence were again low-pass filtered 
at 3.5 kHz and digitized at 8 kHz to 10 bits. Each sentence was 
then coded into LPC parameters, using a program developed by
H. C. Longuet-Higgins, and two versions were resynthesized, one 
with the original fG contour and one with a monotone f0 at 133 Hz. 
The rms energy of each 10-msec section of  the speech was the 
same in the two resyntheses, and each sentence’s energy was no r ­
malized to give the same maximum waveform amplitude across 
all sentences.
After resynthesis, the target word was spliced out of the m ono­
tone resynthesis of the neutral stress version of each experimental 
sentence. These target words then replaced the target words in 
both the f0-intact and monotonized resynthesis of each of the other 
two versions of the corresponding sentences. All four versions of 
each experimental sentence thus had the same monotone,  neutral- 
stress target word. As in Experiment 1, all splices were made with 
the waveform editing program; the word-initial splices were made 
at the release of the stop burst. Also as in Experiment 1, clicks 
were placed on the second channel of the recording coincident with 
the onset of each target word.
Four experimental tapes were constructed, each containing one 
version of each of the 20 experimental sentences plus the same • 
23 filler sentences as in Experiment 1. The filler sentences had 
been digitized, LPC-coded, and resynthesized, in the same manner 
as the experimental sentences, but had not been spliced. The two 
independent variables, predicted-stress level (high vs. low) and 
f0 condition (intact vs. monotonized), were counterbalanced across 
tapes. Thus,  predicted-stress level and fQ condition were within- 
group comparisons, with the only between-group comparison the 
tape condition variable.
Subjects. The subjects were 46 members of the University of 
Sussex community.  Each was paid 70p for participation in the 15- 
min experiment. None of the subjects had participated in Experi­
ment 1. The data from 3 subjects were lost due to equipment fail­
ure, and 3 other subjects were excluded from the experiment, 2 for 
failing to score significantly above chance on the recognition test and 
1 for making too many errors in reacting to target words. The re­
maining 40 subjects comprised four groups of 10; each group heard 
a different one of  the four tapes.
Procedure. The procedure was as in Experiment 1.
Results and Discussion
The overall mean recognition test score was 81% 
tor  the 40 subjects whose RTs were analyzed; 55% of 
the errors were false acceptances and 4 5 % false rejec­
tions. M ean RTs across subjects and across sentences 
were calculated for each condition , excluding two 
responses that were shorter than 150 msec and 20 that 
were longer than  1,500 msec. Nine percent o f  the 
da ta  was lost a l toge ther— an additional six responses 
were lost because o f  equ ipm ent failure, and  in 44 
cases a subject failed to respond to a target. No one 
subject had m ore than  3 (of  20) missed or rejected 
responses, and  no one item elicited m ore than  7 (of 
40) missed or rejected responses. The sentence means 
are shown in Table  2.
Two separate analyses of variance were performed, 
one with subjects and  one with sentences as random  
factor, so that the min F statistic could be calculated. 
The main effect o f  predicted stress level was signifi­
cant [min F' (1,28) = 6.85, p <  .025]. Neither the 
main effect o f  f0 condition  nor the in teraction  of  
f0 condition  with predicted-stress level reached sig­
nificance. In the analysis by subjects, the add it ional  
variable o f  tape condition  was not itself statistically 
significant but did interact wrth the predicted-stress 
level variable [F(3,36) =  4.14, p <  .02 ] because two 
o f  the tapes p roduced  a m uch larger stress effect than 
the o ther two. Again, no systematic differences be­
tween the tape conditions could be discovered to 
account for this in teraction. (It should be noted  that 
th roughou t  the three experim ents— the original study 
and  the two experiments reported  here— no tape con ­
dition in teraction  has replicated.)
As the predicted-stress effect replicated equally well 
in bo th  the f0-intact and  m ono tone  conditions, it is 
concluded that fQ varia tion  is not a necessary c o m p o ­
nent o f  the prosodic variation  which effectively p re ­
dicts where sentence stress will fall. The question re­
mains open as to whether either dura tiona l  or am pli­
tude in fo rm ation  is necessary, or whether variation 
along any one prosodic dimension is sufficient to p re ­
dict stress location.
Some evidence exists which indicates that d u ra ­
tional information may be important. Meltzer, Martin,
Table 2
RT to Phoneme Target (in Milliseconds)
Predicted Predicted
High Stress Low Stress
F 0 Intact 477 594
Monotone 472 576
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Mills, Im hoff ,  and  Z ohar  (1976) showed that m inor 
tem poral displacements o f  phonem e targets from 
their originally uttered positions (by as little as 50 msec) 
led to an increase in phonem e-m onito r ing  response 
time. Cutler (Note 2) dem onstra ted  that varying the 
rhy thm  o f  a sentence by splicing into it an interval o f  
silence could produce  corresponding  changes in re­
sponse time; a word which was the location of a rhyth­
mic stress beat in the originally recorded, highly 
rhythm ic sentence, but was not once the silent in ter­
val had been spliced in, p roduced  faster RTs in the 
version o f  the sentence w ithout the silent interval 
than in the version with the interval, whereas a word 
which became the location of  a rhythmic stress beat 
when the silent interval was added, a l though  it was 
not stressed in the original sentence, p roduced  faster 
RTs in the version o f  the sentence with the interval 
than in the version w ithout.
These results establish that phonem e-m onito r ing  
RT is, indeed, sensitive to m anipula tions o f  sentence 
rhy thm , and  suggest that dura tiona l variation may be 
a good indicator of where stressed syllables will occur. 
In English, which is a so-called stress-timed language, 
there is a clear dura tiona l  difference between stressed 
and  unstressed syllables: Only syllables m arked  for 
lexical stress a n d /o r  em phatic  stress receive their full 
dura tiona l  value within an utterance; unstressed 
syllables tend to be shortened. Not all stressed syl­
lables, however, bear prim ary sentence stress. Sen­
tence stress is, in a sense, overlaid on rhythm ic stress; 
it emphasizes a word or phrase at the expense of  the 
rest o f  the sentence and  occurs only once or twice in 
any sentence. Thus, we cannot generalize the phoneme- 
m onito ring  effects o f  rhythmic stress m anipula tions  
to the processing of  sentence stress. Following d u ra ­
tional cues to the location of  rhythmic stress beats 
would, in general, be a poor strategy for locating pri­
mary sentence stress.
In order to check that it would not serve as a pos­
sible strategy in the present experiments, we submitted 
the recordings o f  the experimental sentences from 
Experim ent 2 to three judges experienced in the an a l­
ysis o f  sentence rhy thm , and  asked them to m ark  in 
each sentence the location of  rhythmic stress beats 
and  o f  prim ary  sentence stress .3 They were in agree­
ment that the target-bearing words (which, it will be 
recalled, were all nouns) bore rhythmic stress even in 
the versions in which they did not bear sentence stress. 
Thus, if our  subjects had been relying on dura tional 
cues to the location o f  rhythmic stress beats, they 
should have shown no response time difference be­
tween the two stress conditions. Since there was a d if­
ference, it must be assumed that this aspect o f  sen­
tence rhythm alone is not responsible for the predicted- 
stress effect. If necessary cues to sentence stress lo­
cation reside in dura tiona l  variation, then they must 
be additional dura tiona l  cues to sentence stress over 
and  above the rhythmic arrangem ent o f  stressed and 
unstressed syllables.
W hat seems to be most likely is that the hum an  
sentence processor can m ake extremely flexible use 
o f  prosodic in form ation .  It may be the case that no 
single source of  prosodic variation will prove to be a 
necessary cue to where sentence stress will fall, whereas 
variation along any prosodic dimension will prove 
sufficiently effective. Certainly, this seems to be true 
for prosodic cues to the identification o f  lexical stress 
and  to the location of  syntactic boundaries .  Ju d g ­
ments o f  lexical stress can be efficiently m ade on the 
basis o f  dura tional (e.g., Fry, 1955; N akatan i  & 
Aston, Note 3), am plitude (e.g., L ieberm an, 1960) 
or f0 in fo rm ation  (e.g., Fry, 1958; L ieberm an, 1960; 
M orton  & Jassem, 1965); judgm ents  o f  syntactic 
boundary  location can be based on f0 falls (Collier & 
’t H art ,  1975; Lea, Note 4) or on interstress interval 
lengthening (Lehiste, Olive, & Streeter, 1976; Scott, 
1980). If prosodic cues to sentence stress location are 
equally catholic, it is not surprising that we have found 
f0 in fo rm ation  to be unnecessary despite the fact that 
Lea (Note 1) has reported it to be sufficient.
W ith natural speech, listeners presum ably  have the 
option  of  using prosodic in fo rm ation  from  more 
than  one source. Gay (1978) has argued that lexical 
stress perception in natural speech is based on the 
em ploym ent o f  multiple cues, and  Streeter (1978) has 
shown that listeners can use f0 and  dura t iona l  cues to 
the presence of  syntactic boundaries  independently  
and  additively. Similarly, when fQ cues to sentence 
stress location are present, the sentence processor 
may well m ake use o f  them; the present study has 
shown, however, that it is flexible enough to locate 
sentence stress equally well w ithout them.
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A P P E N D IX  1
Experimental Sentences Used in Both Experiments
The target-bearing word is italicized. In sentences in which different endings were used in the high- and low'-stress 
versions, the first ending is for the version with the high-stress on the target word and the second is for the low-stress 
version.
(1) She managed to remove the dirt from the rug, but not
the grass stains.
from their clothes
(2) The head cashier said the bag contained money,
and so did the strongbox.
although his colleagues disagreed with him.
(3) John decided that he would take the boat down the river,
although flying would have saved him a day 
since he had enjoyed the trip up so much.
(4) The top experts were all unable to break the code  the spy had used.
(5) The agent w-as not surprised to find a bug hidden in his telephone.
(6) She felt very guilty about the debt she owed him,
and felt she should try harder to pay it. 
but she still made no attempt to pay it.
(7) The couple had quarrelled over a book  they had
read.
n ’t even read.
(8) The politician reminded his friend of a bet they had made.
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(9) T h a t  s u m m e r  4 yea rs  a g o  I a te  roas t  duck  for
the first time.
every  meal .
(10) I h a d  been  th in k in g  a b o u t  b u y in g  a n o t h e r  coat b e f o r e
the  w in te r .
y o u  m e n t i o n e d  it
( I I )  U n f o r t u n a t e l y  n o t  e n o u g h  a t t e n t i o n  was  pa id  to  the  cost b e f o r e  the  p a r ty ,
a n d  t o o  m u c h  a f t e r w a r d s
(12) I w a n t e d  to  h ire  the  band  to  give the  p lace  s o m e  a t m o s p h e r e ,
a n d  n o w  it seem s  t h a t ’s no t  e n o u g h ,  
n o t  to  d r ive  e v e ry o n e  aw ay .
(13) M y  f a th e r  w as  very  f o n d  o f  th e  dog  he h a d ,  b u t
he c o u l d n ’t s t a n d  the  cats .
m y  m o t h e r  h a t e d  it.
(14) D o w n  on  the  f a r m  we u sed  a cart fo r  b r in g in g  feed to  the  a n im a ls ,
s ince  we d i d n ’t h av e  a n y th i n g  else to  use.
b u t  we never  r o d e  a r o u n d  in it.
(15) In m a n y  c o u n t r y  h o u s e s  they  still s o u n d  a bell fo r  d in n e r ,
a n d  expec t  d i n n e r  gues ts  to  w e a r  ev en in g  c lo thes ,  
a l t h o u g h  o t h e r  m ea ls  a re  less f o rm a l .
(16) T h e  p o l i c e m e n  inves t ig a t in g  the  c r im e  su g g es ted  th a t  the  door  c o u ld  h av e  been  fo r c e d  o p e n
as well as the  w in d o w
n o t  left u n l o c k e d  by 
. the  o w n e r .
(17) T h e  s p o r t s  t e a c h e r  m a d e  a p o in t  o f  r id ing  he r  bike  to  w o r k ,
to  set a g o o d  e x a m p le .
a l t h o u g h  she  never  t o o k  it to  the  s h o p s .
a n d  p e r h a p s  a m a id  o r  tw o  
as well.
(18) T h e  a m b a s s a d o r ’s w ife  w a n t e d  to  hire  a new cook  b e f o r e  they  m o v e d  to  the i r  new  pos t  ■
r a th e r  t h a n  try  to  f ind  o n e  
. the re .
(19) T h e  su rv ey  r e p o r t s  th a t  un ive rs i ty  s t u d e n t s  a re  d r i n k i n g  m o r e  beer this  yea r
a n d  m o r e  w ine  as well.
t h a n  in a n y  o n e  o f  the  p re v io u s  five years
(20) It is un l ike ly  th a t  the  dale  o n  w h ich  the  b a t t l e  o c c u r r e d  will be r e m e m b e r e d ,  a l t h o u g h  the
o u t c o m e  will n o t  be 
f o r g o t t e n .
s ign ing  o f  the  t r e a ty  will 
no t  be  f o r g o t t e n .
Filler Sentences Used in Both Experiments
(1) In s te a d  o f  t a k in g  the  t r ip  to  S p a in  as he h a d  p l a n n e d ,  M a t t h e w  d ec id ed  to  b u y  a s e c o n d - h a n d  car.
(2) T h e  a r t  ga l lery  h a d  severa l  p a in t in g s  w h ic h  o n  c lose  in s p e c t io n  t u r n e d  o u t  to  be  fo rger ies .
(3) T h e  bulbs  o n  the  C h r i s t m a s  t ree  w o u ld  n o t  l ight u p  s ince the  w ir ing  was  fau l ty .
(4) R a d io  p r o g r a m m e s  a re  c o n s id e r e d  by s o m e  p e o p le  to  be less in te re s t in g  th a n  they  were  in the  days  b e f o r e  te lev is ion
(5) H is  pe t  r a b b i t  e s c a p e d  f r o m  the  g a r d e n  a f t e r  a vis i t ing s a l e s m a n  h a d  left the  ga te  o p e n .
(6) T h e  f a c to r y  lo c a t io n  w as  p a r t i c u la r ly  d e s i r a b le  because it w as  so c lose  to  the  m o t o r w a y .
(7) Severa l  c h a n g e s  h av e  recen t ly  been  m a d e  in the  s o c i e ty ’s constitution  a n d  r e g u la t io n s .
(8) T h e  n e w ly w e d s  rece ived  so m a n y  p re se n ts  th a t  they  h a d  to  m o v e  in to  a  la rger  flat.
(9) T h e  m e m b e r  o f  p a r l i a m e n t  fea red  th a t  his c h a n c e s  o f  re -e lec t ion  h a d  been  damaged  by the  n e w s p a p e r ’s a l l eg a t io n s
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10) The university vice-chancellor’s opinion on the proposed cuts was reported on the evening news.
11) My six cousins seemed to have every intention o f  staying all summer, till I put my foot down.
12) The graffiti in the underground station greatly amused the tourists.
13) His old Volvo broke down  while he was on holiday in Wales.
14) All o f those at the meeting resolved to take greater case of the environment in future.
15) The old folks’ club had gone on its regular Friday afternoon bus trip.
16) She finally moved to Sussex after fifty years of grumbling about the cold in Scotland.
17) Several people were arrested during a demonstration  in front of the hall where the group had convened.
18) The captain of the expedition refused to turn back despite the illness o f  two team members.
19) My uncle spent most o f  his time on the deck o f  the yacht, surrounded by beautiful women.
20) The victim of the gang’s vicious attack had a gash on his face and cuts on his arms and back.
21) After moving house four times the family eventually found a place they really liked.
22) The young naval officer was not at all happy about his assignment to the destroyer.
23) Benjamin was a most pleasant and unassuming lad, till he went into the army.
A P P E N D IX  2
Recognition Test
Y E S  NO
(1) T h e  a r t  ga l lery  h a d  several  p a in t in g s  w h ich  o n  c lose  in s p e c t io n  t u r n e d  o u t  to  be fo rger ies .  ____  ____
(2) T h e  un ive rs i ty  v i c e - c h a n c e l lo r ’s o p i n i o n  o n  the  p r o p o s e d  cu ts  was  r e p o r t e d  o n  the  e v e n in g  news.  ____  ____
(3) H is  pet  r a b b i t  h a d  b een  s to len  by a  t rave l l ing  s a l e s m a n .  ____  ____
(4) U n f o r t u n a t e l y  n o t  e n o u g h  a t t e n t i o n  w as  p a id  to  the  cos t  b e f o r e  the  p a r ty  a n d  t o o  m u c h  a f t e r w a r d s .  ____  ____
(5) B e n ja m in  was  a  m o s t  p le a s a n t  a n d  u n a s s u m i n g  lad ,  till he w en t  in to  the  a r m y .  ____  ____
(6) S h e  m o v e d  to  Sussex  a l t h o u g h  she  w o u ld  h av e  m u c h  p r e f e r r e d  to  r e m a in  in S c o t l a n d .  ____  ____
(7) T h e  p o l i c e m a n  inves t iga t ing  the  c r im e  su g g es ted  th a t  the  w i n d o w  h a d  b e e n  b r o k e n  o p e n  w i th  a
c r o w b a r .  ____  ____
(8) M y  c o u s in s  w ere  inv i ted  to  s tay  all s u m m e r ,  b u t  they  t u r n e d  the  o f f e r  d o w n .  ____  ____
(9) J o h n  d e c id e d  th a t  he w o u ld  t a k e  the  b o a t  d o w n  the  r iver ,  a l t h o u g h  Hying w o u l d  h a v e  saved  h im
a d ay .  ____  ____
(10) T h e  o ld  f o l k s ’ c lub  h a d  can ce l led  the  b u s  t r ip  b e c a u s e  o f  the  s n o w .  ____  ____
(11) T h e  to p  ex p e r t s  w ere  all u n a b le  to  b r e a k  the  c o d e  the  spy  h a d  used .  ____  ____
(12) In m a n y  c o u n t r y  h o u s e s  they  still s o u n d  a bell fo r  d in n e r ,  a n d  expec t  d i n n e r  gues ts  to  w ea r
even ing  c lo thes .  ____  ____
(13) H is  o ld  V o lv o  b r o k e  d o w n  while  he w as  o n  h o l id a y  in W a le s .  ____  ____
(14) M y  f a th e r  was  very f o n d  o f  the  d o g  t h a t  he h a d ,  b u t  m y  m o t h e r  h a t e d  it. ____  ____
(15) T h e  b u lb s  o n  the  C h r i s t m a s  t ree  w o u ld  n o t  l ight u p  s ince  the  w ir ing  was  fau l ty .  ____  ____
(16) I h a d  b e e n  th in k in g  a b o u t  b u y in g  a n o t h e r  c o a t  b e f o r e  y o u  m e n t i o n e d  it. ____  ____
(17) M a t t h e w  h a d  p lan s  fo r  sa i l ing to  S p a in  in his lu x u ry  y a c h t .  ____  ____
(18) She  felt very gui l ty  a b o u t  the  d e b t  she o w e d  h im ,  a n d  felt she  s h o u l d  try h a r d e r  to  p ay  it. ____  ____
(19) U n ive rs i ty  s t u d e n t s  a n d  y o u n g  p e o p le  in g en e ra l  a re  d r i n k i n g  m o r e  w ine  t h a n  ever  b e f o r e .  ____  ____
(20) T h e  ag e n t  was  n o t  s u rp r i s e d  to  f ind  a b u g  h id d e n  in his t e l e p h o n e .  ____  ____
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